Mortality from septic shock remains high, between 24 and 53 % [1] [2] [3] . From 2002, the Surviving Sepsis Campaign (SSC) has attempted to decrease sepsis mortality by increasing awareness and issuing management guidelines that promote prompt identification and early, evidencebased treatment [4] [5] [6] [7] . The SSC claims success with a decrease in hospital mortality over 2 years from 37 to 31 % through increased compliance with their guideline bundles [8] . Questions, however, arose as to whether this outcome benefit was specifically related to the intervention as bundles included treatments subsequently found not to be beneficial (low-dose steroids [3], tight glucose control [9] , and drotrecogin alfa (activated) [1] ), overall compliance remained low, there was no control group, and sepsis outcomes were improving without the SSC owing to advances in critical care management [10] .
In this issue of Intensive Care Medicine, Casserly et al. [11] report the effect of the SSC's corticosteroid guidelines on clinical practice and patient outcomes. From 2005 to 2010, of 17,847 septic patients given vasopressor therapy despite fluid resuscitation, low-dose steroids were commonly administered (50 %); however, their use decreased after publication of Corticus [3] and the 2008 recommendations [6] . Of note, steroids were associated with a greater adjusted hospital mortality. Limitations of the study include the lack of severity scoring for each patient, the possibility that steroid-treated patients may have been more severely ill, missing data for potential confounders, and no control group. The authors correctly note that although an observational study cannot refute the results of randomized controlled trials, the findings do provide valuable information regarding treatment effectiveness.
When should corticosteroids be given in septic shock? Two large prospective studies of low-dose steroids have influenced recommendations. Annane et al. [12] demonstrated improved 28-day survival in more severely ill patients who remained with systolic blood pressures (SBP) below 90 mmHg for longer than 1 h despite therapy. Corticus [3] showed no 28-day mortality difference albeit in patients with a broader range of shock severity and in whom a longer time window was allowed for steroid commencement. Both studies noted faster shock reversal for patients receiving steroids, notwithstanding the outcome differences [3, 12] . Recent meta-analyses confirmed no difference in mortalities but improved shock reversal [13, 14] . The 2004 SSC recommendations suggested corticosteroids for all septic shock patients requiring vasopressor therapy to maintain an adequate blood pressure despite adequate fluid replacement [5] . By 2008 this was modified to use only in patients whose blood pressure is poorly responsive to fluid and vasopressor therapy [6] . The 2012 guidelines recommend that steroids not be used if adequate fluid and vasopressor therapy restore hemodynamic stability but suggest hydrocortisone if hemodynamic stability is not achievable [7] . In our unit, low-dose steroids are used only for septic shock patients whose SBP remains below 90 mmHg for longer than 1 h which were the entry criteria into the Annane [12] study which showed a benefit.
It is accepted that corticosteroids should generally not be used to treat sepsis in the absence of shock [5] [6] [7] . Some physicians still use steroids to reverse shock but one wonders if this strategy is worthwhile if it does not increase survival and may lead to superinfections and new sepsis episodes.
How should restoration of hemodynamic stability or responsiveness to therapy be determined? Should it be based on vasopressor dose, requirement for multiple agents, or the trend in vasopressor requirements? Perhaps more clinically pertinent factors should be used such as evidence of adequate perfusion (e.g., urine output). Unfortunately, the SSC only provides general recommendations that are open to different interpretations depending on the clinician's preference or dislike of steroids.
Practice guidelines are likely to be beneficial as they improve quality of care and outcomes, promote interventions of proven benefit, discourage ineffective, outdated treatments, advance consistent care, enhance decisionmaking with explicit recommendations, provide the latest literature, and highlight further research requirements [15] . Guidelines such as the SSC use an evidence-based approach assessing the quality of evidence to determine the strength of recommendations. The randomized controlled trial provides the greatest quality of evidence to determine proven benefit. The outcome effect, however, applies to the overall study population. An individual patient may respond in the opposite direction while those falling outside the often strict trial inclusion criteria may also respond differently. Recommendations are influenced by the opinions, experience, and composition of the group producing the guidelines [15] so that recommendations developed by consensus may not always be best. Some committees may be self-serving and biased. Limitations to guidelines thus include the inability to individualize patient therapy, recommendations serving societal and not patient needs, protecting special interest groups, and lagging behind medical progress [15] . The Institute of Medicine recently issued standards for developing clinical practice guidelines incorporating conflicts of interest, appraisals of evidence, and the rigor of the evaluations [16] .
Evaluations of practice guidelines have not stressed several issues. First is the generalizability of recommendations to larger populations than originally studied. The original studies of corticosteroids, tight glucose control, and early goal-directed therapy were not performed in the patients for whom the SSC recommendations were made [5] . The second is the impact of guidelines on recruiting patients into subsequent trials. The 2004 SSC steroid recommendations were based on grade C evidence yet many doctors blindly accepted this recommendation and treated all septic shock patients with steroids, thus affecting enrollment in the Corticus trial.
What can improve the situation? When developing guidelines care should be taken to not over-extrapolate from the patient populations used in the considered studies, especially those from single centers. Organizations developing guidelines should advocate enrollment of patients into clinical trials rather than following guidelines with lower grades of evidence or weak recommendations. As the definitive study of corticosteroids in septic shock has yet to be performed and the current 2012 SSC guidelines for steroids are graded 2C, all eligible septic shock patients should be enrolled into The ADjunctive coRticosteroid trEatment iN criticAlly ilL patients with septic shock (ADRENAL, NCT01448109) trial. We should learn from history, not repeat it. Hopefully, then a high grade guideline for steroid use in septic shock with consensus rather than controversy will be obtained.
